RADON is a gas emitted by radium salts and can be collected in glass capillary tubes. Radon emanation gives off alpha, beta, and gamma rays, and the intensity of radiation can be accurately measured in standard units of millicuries. Radon gas is soluble in oils and in other solvents, but it is rapidly destroyed in air, so that care must be taken in dissolving the gas. It has been shown that the biological effect of the rays of radium, X-rays, and radio-active sources, are 100,000 more powerful than the ultra-violet or the luminous ravs of light. Radon continuously emits alpha, beta, and gamma rays, but becomes destroyed so that 5°0% of energy is lost after four days. The alpha rays are positively charged helium nuclei, they are corpuscular in physical nature, and are rapidly absorbed, causing ionization chemical changes. Clinically alpha rays can onlv affect the surface layers of the tissue, the power of penetration is small as the rays cannot pass through the thickness of a piece of paper. Air becomes ionized by alpha rays. Thorium X in propyl alcohol has been employed as a source of alpha rays in skin therapy. The beta rays are negatively charged electrons and their poNwer of penetration into the skin is proportional to their wave-length or their velocity. The hard beta rays which pass through a silver screen 0 4 mm. in depth are often employed in surface radiation therapy. Gamma rays are electro-magnetic radiations similar to X-rays.
The radiations of radium, radio-active sources, and X-rays, have been employed in dermatology as they can be absorbed by the skin and cause reaction in the surface or deeper layers of the skin and subcutaneous tissue. The biological action is regulated by the intensity of beta and gamma rays, the period of exposure, the distance of the source from the skin, and the surface area of skin irradiated.
Although the dose of radiation can be accurately measured in terms of standard physical units, individual sensitiveness of the skin may cause irregular reaction. The danger of X-rays and radium in dermatology has been the burning effect with resulting injury which may follow therapeutic radiation. Post-radiation tissue necrosis may cause serious ulceration which will prove very slow in healing and leave a disfiguring painful scar wXith irregular telangiectases. This was seen in the early days of the surface radium therapy. Later X-rays and radium necrosis may lead to malignant ulceration. Protection by lead and metal screens aims at screening off powerful soft beta radiations which will cause serious skin damage. It was hoped that low-voltage X-rays, known as Grenz or Border rays, would overcome these (lifficulties, but dosage is troublesome and treatment may cause burning or unpleasant pigmentation.
The use of radium in metal plaques has the disadvantage that the area of skin treated is confined to the shape and size of the plaque, and as a result a defined and regular pattern area is only treated. Radon dissolved in oils and wax makes it possible to use weak doses of beta and gamma rays on an irregular skin area and to apply a uniform dosage to the whole area. S. Lomholt addressed this Section in September 1936 and described his method of using radon dissolved in hard wax. This was APRIL-DFERI. I prepared by Dr. Jacobsen in thin plates, 2{0 mm. thick and contained 0)2mc. to 0 1 mc. or 041 mc. to 0 7 mc. per sq. cm. He employed these plaques for the treatment of areas of psoriasis, chronic neuro-dermatitis, keloid or multiple warts, but preferred thorium X in propyl alcohol for cases of hypertrichosis.
In past years I have attempted to treat noevi,ulcers, and telangiectases, follow-ing X-rays and radium by intensive local doses of ultra-violet rays. It w-as only possible to treat superficial lesions which blanched readily wN-ith light pressure. The reaction of the skin following radium and X-rays could be more rapidly healed by imeans of ultra-violet irradiatiotn and, further, the circulation restored. This technique was employed in the treatment of post-radium and X-ray tissue necrosis. The need for measures which would cause reaction deeper in the skin and give greater penetration led to the use of radon dissolved in ointments.
Radon is very soluble in olive oil and petroleum jelly, but the trouble of localizing the ointment and preventing melting and spread over the skin surface has made its application difficult. Efforts were made to stiffen the solvent by means of beeswax, rubber solutions, and paraffin wax. The high temperature of the mlelting point of many of the wax solvents caused the liberation offine air bubbles VNhich lost the radon from the wax. Investigations carried out with Dr. W. L. S. Alton and Dr. A. E. Southern at the Radium Institute showed that petroleum jelly wN-as an excellent solvent and less than 10% of energy was lost when radon was dissolved in melted petroleum jelly at 40' C. The use of envelopes made of cellophane solved the problem of the ointment melting and running over the face. The radon gas was dissolved in melted petroleum jelly, poured into the cellophane envelopes and allowed to cool and set. In this way a soft and pliable plaque of radio-active ointment wAas prepared and could be localized to the area selected for radiation.
TEChINIQU-E OF PREPARING RADIO-ACTIVE PETROLEU-M OIN-TMENT Petroleum jelly which melts at 37 40' C., is heated over a water-bath and melted.
A known volume is measuired, i.e. 20 c.c., and poured into a warnmed narrow glass vessel. A circular disc is cut out of a piece of fibre 1I0 mm. thick so that it will tightly fit into the bottomn of a barrel of a 2-0 c.c. all-glass syringe. The disc is perforated with ten to twelve fine pin-holes. It is inserted into the barrel of the syringe and thrust dow%!n to the bottom by the piston. The syringe is warmed and filled with warmed melted petroleum jelly at 40c C. by drawing up the piston. The piston is now removed. A capillary glass tube containing a known intensitv of radon, i.e. 20 mc., is picked up with a forceps and placed into the barrel of the syringe. The piston is again inserted and manipulated so that all air bubbles are expelled from the melted jelly. The nozzle of the syringe is thrust deep into the remainder of the melted petroleum jelly in the glass vessel, the piston is thrust down expelling the melted ointment through the perforations of the fibre disc and crushing the glass capillary tube, liberating the radon gas which will rapidly be dissolved. The syringe is rapidly filled and emptied several times, carefully avoiding air bubbles and dissolving and mixing the radon gas with the melted petroleuim jelly. In this way 20 mc. of radon is dissolved in 20 c.c. of melted petroleum jelly. 2-0 c.c. of radio-active melted ointment is now measured, drawn up into the syringe, and is poured into an envelope made of cellophane measuring 5 cm. by 5 cm. This is filled to contain 2-0 c.c. of melted radio-active ointment and measures 5 cm. by 2-5 cm. = 12 5 sq. cm. The cellophane envelope containing radio-active petroleum jelly is similar to a radium applicator or plaque emitting beta and gamma rays.
In therapy two intensities are employed:
(1) 0 5 mc. of radon per c.c. of melted ointment.
(2) 1 0 mc. of radon per c.c. of melted ointment.
The intensity of radiation depends on the quantity of the radon dissolved. Section of Dermatology 55x supplied ine with measured intensities of radon. They have found that 10% of the energy is lost in the process of the preparation of radio-active ointment. Great care must be taken in handling these plaques. It is advisable to wear rubber gloves when dissolving the radon, and the cellophane plaques should be held with forceps and be well covered so that there is adequate screenage and protection. Radio-active petroleum ointment becomes luminous when seen in the dark; this property of phosphorescence is useful in checking the solution of radon. A cellophane plaque 5 cm. by 2-5 cm. containing radon dissolved in petroleum jelly, 1 (0 mc. per c.c., will cause erythema of the normal skin with depilation after forty-eight hours' exposure. The cases treated by this preparation have been (1) congenital naevi, (2) sycosis barbae, (3) multiple warts, (4) hypertrichosis. Dr. Roy Ward has told me that he has found that cases of naevi at the Radium Institute, which do not blanch readily on pressure with a glass slide, do not respond favourably to radium treatment and are unsuitable. It was decided to treat some suich cases. The danger of telangiectases and scarring following the use of radon was discussed, and a few cases were selected and observed for a period of two to three vears. Fortunately telangiectasia is extremely rare and severe ulceration or burns have not been observed.
TREATMENT OF CONGENITAL NAvi The naevi treated were old cases which had had previous treatment, and new cases which did not blanch readily. The area selected for treatment was covered by plaques made of cellophane and filled with radio-active ointment containing 1 mc. per c.c. They were attached by piece3 of adhesive strapping and applied for three to four days. A full erythema reaction appeared two to three weeks later. This area was exposed to erythema doses of ultra-violet rays from a quartz vacuum mercury vapour lamp at intervals of fourteen days. Full healing occurred four to six weeks after irradiation. The area becomes paler and it is observed that, on pressure, the blood capillaries will blanch more readily. A second and third application may be applied after an interval of two to three months, but this needs careful observation and control, as often the area will gradually continue to get paler and paler. Radio-active ointment has the advantage that it can be applied to the skin of the irregular contours of the face. Pigmentation rarely follows treatment and, if present, will slowly fade. This appears to be more prevalent during the summer months, and it is of interest to observe that a full erythema dose of ultra-violet rays, causing desquamation of the skin, will diminish the degree of pigmentation. TELANGIECTASIA Telangiectases have only followed repeated and intensive doses of radio-active ointment, but are uncommon. Efforts have been made to reduce this by ultra-violet rays. The telangiectases can be destroyed by a molybdenum wire applied to a, surgical diathermy electrode. It is necessary to use a local or general anoesthetic. The area is mapped out carefully with the point of the electrode, and as the coagulating current passes slowly over the contours of the telangiectatic blood-vessel this is coagulated and destroyed. Bleeding should be avoided. A dry scab is formed three to four days later, and healing can be accelerated by subsequent use of uiltraviolet rays.
SYcosIs BARBE
The results of treatment of sycosis barb.T with radio-active ointment have been most successful. The area of the upper-lip moustache or chin or beard is covered with the cellophane envelopes containing 0-5 mc. of radon per c.c. of ointment, for a period of two to three days. An erythema reaction follows seven to ten days later Aith cdema. Finally depilation and desquamation will result. The skin area is treated Aith erythema (loses of ultra-violet rays at intervals of seven to ten days. Healing finally results in six to eight weeks. WARTS AND CORNS These lesions only need weak doses of radiation, less than the erythema producing doses. A cellophane envelope of radio-active ointment has been applied for twelve hours. Multiple warts have been treated by covering the skin with radio-active ointment and covering the hands Nwith rubber gloves. Little erythema reaction is seen, but the wart slowly disintegrates and disappears. Large flat plantar warts and callosities have responded well. HYPERTRICHOSIS Cases of hypertrichosis have been difficult. The hair follicles lie deep in the skin structure and heavy dosage of penetrating rays is needed for permanent destruction of the hairs. The erythema reaction caused by radiation lasts for two to three weeks and is distressing to the patient. The cases which have responded best are those in which disfiguring hairs have grown excessively in the later years of life. It is suggested that gamma-ray therapy may be more suitable, although Lomholt advocates Thorium X in propyl alcohol. PROTECTION Care must be taken by all who constantly handle and Nork with radium and radio-active sources. Radon is usually supplied in thin capillary glass tubes. It must always be carried in a proper radon metal carrier and protected with lead covering. The best protection is obtained by distance, i.e. keeping far away as possible from the source of rays. The radon tubes should be handled with fine forceps and never with the fingers, &c. When dissolving radon in ointments and filling the cellophane envelopes a pair of gloves should be worn and the hands should be thoroughly washed directly afterwards. The radon ointment in cellophane envelopes should be used as quickly as possible and, whenever possible, should be held and handled with a pair of forceps. The radon ointment and the plaques should be stowed in a metal-lined box, and when transported should be carried at a safe distance from the body surface. The past experience of the sad tragedies which have followed radium and X-rays therapy make it necessary to take constant and careful precaution.
The following cases were shown by Dr. Eidinow: G. P., aged 13 years: Congenital nevus of right side of face. Had had treatment with ultraviolet rays and radium. On November 24, 1937, and February 9, 1938, had treatment with radio-active ointment by means of plaques in cellophane env-elopes. Reaction followed. Subsequent treatment with ultra-violet rays. Healed after eight weeks.
\V. C., aged 13 years: Congenital naevus of face. Had had treatment Nvith radium and ultraviolet rays. On February 19, 1936, February 9, 1937, and April 1, 1937, had treatment with radio-active ointment by means of plaques in cellophane envelopes. Healed. E. B., aged 25 years: Sycosis barba-. Had history of sycosis for one year which had been treated with medicines and ointments. On August 10, 1938, had treatment with radio-active ointment by means of plaques in cellophane envelopes. Reaction followed. Subsequent treatment with ultra-violet rays. Hairs fell out. Healed by September 21, 1938. R. S., aged 5 years: Congenital naevus of right side of face, which did not blanch on pressure. On June 30, 1937, had treatment with radio-active ointment by means of plaques in cellophane envelopes. Reaction followed with healing. Subsequent treatment with ultra-violet rays.
H. F., aged 40 years: Multiple warts of both hands. Had had treatment with ointments, caustics, medicines, &c., with no success. Subsequently had treatment with ultra-violet rays without success. On May 4, 1938, hands treated by means of radio-active ointment. This was rubbed on for two consecutive nights for twelve hours (twenty-four hours in all) and the hands were covered with rubber gloves. Slight skin reaction and warts gradually disappeared. Free of warts since June 15, 1938. M. C., aged 5 years: Congenital naxvus of right side of face which did not blanch on pressure.
On June 26 and November 4, 1936, and on August 11 and November 17, 1937, had treatment with radio-active ointment by means of plaques in cellophane envelopes. Naevus is paler but telangiectasia has followed.
H. L., aged 37 years: Congenital nxvus of forehead, which did not blanch on pressure. Had had previous treatment. Scarring and telangiectases present. On April 7 and August 18, 1937, had treatment with radio-active ointment by means of plaques in cellophane envelopes. Reaction followed treatments. Subsequent treatment with ultra-violet rays. Reaction healed and naevus paler.
J. W., aged 14 years: Extensive " port wine " novus of left side of face. Had had radium treatment over a period of five years. Has telangiectasia and scarring. Was also treated with ultra-violet rays with little improvement. On March 24, June 2, October 13, and December 8, 1937, was treated by means of radio-active ointment applied in cellophane envelope plaques.
Reaction followed with subsequent treatment by ultra-violet rays. Has been healed since February 1938.
A. G., aged 37 years: Congenitalnavus of left side of face and neck which did not blanch on pressure. Had had treatment with ultra-violet rays. On February 10, March 24, and June 2, 1937, had treatment with radio-active ointment by means of plaques in cellophane envelopes.
Reaction followed with healing. (This patient also had a rodent ulcer over the left temporal area which was treated with radium in 1934.) Most of the cases shown have had treatment more than one year ago. I selected those treated earliest and watched longest because I was anxious to see whether there was any telangiectasia. The only case in which I saw telangiectasia and which worried me was that of the young child who had a very deep purple-coloured naevus.
She had telangiectases on her face, and I made a note on the case-sheets to the effect that I might at some future date try to destroy them by means of diathermy.
Discussion. The PRESIDENT: We are much obliged to Dr. Eidinow for reading such an interesting paper on a method which will develop and improve. We have all had an opportunity of seeing the results, and I think you will agree with me that the case of sycosis barba~is a striking success, and that the man who had a naevus on his forehead has been cured with a minimum of residual scarring. I am not so enthusiastic about the cases of the children; the results do not appear to be equal to the others. It is extremely gratifying to the Section that Dr. Eidinow has demonstrated these cases, and of course he is continually striving to improve the method which I am sure will be perfected and prove its utility.
Dr. R. T. BRAIN : I wish to thank Dr. Eidinowfor a paper which interested me very much.
My first impression was that there is no actual advantage in the vaselin method over the wax method described by Lomholt, for the wax plates could be cut and moulded exactly to cover a lesion and the uniform thickness ensured uniform irradiation. The envelopes of radon in vaselin had the geometric disadvantages of radium plates, and uniform thickness was rather difficult to obtain.
Apart from these conveniences of application, radon has no advantage over radium, and with the latter dosage is much easier to estimate. The old varnished radium plaques were almost as permeable to beta rays as these paraffin mixtures, and Dr. Sequeira and others used plaques for short treatments on a number of skin lesions. It seems rather doubtful whether for a certain dosage a radium plate applied for two hours will have a different effect from a radon appliance applied for two days. In either case, if one succeeds in influencing deep lesions of the skin the ultimate chance of atrophy is considerable.
A further point I wish to raise is whether the suspensions of radon in vaselin are uniform, and has Dr. Eidinow had photographic evidence of this uniformity.
Dr. EIDINOW: We have taken photographic records of these plaques and uniformity is excellent. With ingenuity it is possible to shape these soft little plaques to fit any irregular contour. When I first started I tried to avoid the fixed patterns of the metal plates. I did not hope to get much better results than had been obtained with radium and the plates used at the Radium Institute. A point of interest here is that we have used a very weak source for a long period, i.e. three and a half days. WNe used 1 mc. per c.c. I think there is a great difference in the biological 5a8 Proceedings of the Royal Society of Medicine 40 action on the skin when taking a plaqlue and applying it for one houLr with high intensity and using£ a very weak souirce such as radio-actixe ointment for a long perio(d of time. I)r. -EAMON : While commending the results obtained in the vascuilar mcvi I aIm impelle(d to sotund a note of warning against using any form of radiotherapy in the treatment of hypertrichosis. I hold that it is not possible to dlestroy the hair follicle withouit at the same time causin(g serious and progressive damage to all the other constituents of the skin. I votild go fuirther an(d state my conviction that the epilation which normally follow\s an erythema dose of X-rays is not evidence of special hypersensitivity of hair bulbs, but merely a sign that a certain dose had been a(dministered. I corisider, therefore, that suich treatment has been based on a false deduiction annd never could succee(l. This afternoon I have seen a case of widespread and most disfiguring telan-iectasia of the face and neck followNing X--rav treatment for hypertrichosis some three years previously. I believe no woman who has undergone the heavy dosage employed by the firm responsible in this case, would entirely escape the development of stigmata at some time in her suibsequient history. I fervently hope that stuch methocls as radlon pastes or wax plaquies will nexver become available for use by the unqualified operator.
The P'RESIDEnNT: I think Dr. Lidinow was very cauitious in wrhat he said, andl he was not anxiotus to take over the treatment of hypertrichosis. I have ha(l an opportunity of reading his paper andl he was careftul to say that this method has only a limited field of application in hvpertrich osis.
Superficial Ulcerated Squamous-celled Carcinoma on Bridge of
Nose. G. B. MITCHELL HEGGS, M1.D.
Patient, W., woman, aged 34.
Previous history.-Fell on to the kerb about twenity-two years ago ancd has since had a sear on the nose. Present condition.-There is a rather unusual spreading ulcer on the bridge of the nose. Around it the skin is white and telangiectatic, and the ulcerated area appears to be on the lowest point of this peculiar patch; one segment of the edge of one of the ulcers resembles a rodent.
Biopsy report (Professor W. ID. Newcomb): " Squamnous-celled carcinoma of skin. It is only moderately keratinized but mitotic figures are scarce. The growth extends to base of piece removed.
Discutssion. Dr. 1. H. TWN ISTON DAVIES: I saw a case like this a few years ago. There was a basal-celledI epithelioma nearly 10 s(l. cm. in area occupying a large part of the surface of the nose. The only in(lication of its presence wNas the appearance of occasional bullx which were diagnosed by myself and another member of this Section variously as herpes simplex and impetigo, although we were both aware that she had previously had an epithelioma. Later, \-hen the patch of alleged impetigo would not heal, I made a diagnosis of artefact, and even Nvent to the length of taking her into a nursing home and having her psycho-analysed. Finally when a new lesion appeared under an occlusive dressing, I made a biopsy, and only then did I discover that there was an epithelioma. The epithelioma, which was an ordinary basal-celled growvth, did very well with radon seeds. The resulting scar, though most people wotuld call it a good one, is much easier to see than the original epithelioma was.
Dr. I. MUENDE: I am reluctant to express a definite opinion on the van Gieson section, but my impression was that we are dealing with a basal-celled epithelioma of the rare spindle-celled type. This would tally with the clinical appearances which are those of a superficial benign basal-celled epithelioma.
Dr. W. N. GOLDSMITH: I would like to support that. I have seen several cases of even frank prickle-celled carcinomas yield beautifully to X-ray treatment.
Dr. MITCHELL HEGGS: That is the view, founded on general pathology, of Professor Newcomb, and that was really why I changed my method of treatment. I shall go into the matter again in view of the encouraging remarks on radium therapy in this sort of case made by most of the members of the Section. Dr. O'Donovan told me that he and Dr. Sequeira had had two such
